Poster Sessions
Viral protein R (Vpr) of HIV-1 is a small nuclear protein (14KDa) of 96 aa and has 3 regions consisting of aH1 (residues between 17 and 33), aH2 (38 and 50) and aH3 (56 and 77). Vpr plays various roles in viral infection and cellular functions, and is also known as one of the possible mediators of the nuclear localization of preintegration complex. In a previous study, we showed that Vpr interacts with Importin-a through the aH1 and aH3 regions and that the interaction via aH1 is essential for entry into the nucleus but also for HIV-1 replication of macrophages. Crystal structures of the Vpr in complexes with Importin-a and inhibitors will therefore lead to discovery of novel lead compounds of HIV-1. Vpr (17-74 and 17-81 residues) and Importin-a were expressed as recombinant GST fusion proteins in E.coli. Both proteins were purified by glutathione sepharose 4B column chromatography, and GST was cleaved by Prescission protease. Vpr was further purified by applying Electro-Eluting system with non-reduced condition. After loading to size exclusion column, each protein was buffer exchanged and concentrated to 5mg/mL (Vpr) and 10mg/mL (Importin-a), respectively. Crystallization conditions were determined and optimized in each protein. Co-crystallization and X-ray diffraction trials are under way to determine complex crystal structures of VprImportin-a and Vpr-Inhibitors.
[1] Nitahara-Kasahara Y., Kamata M., Yamamoto T., Zhang X., Miyamoto Y., Muneta K., Iijima S., Yoneda Y., Tsunetsugu-Yokota Y. and Aida Y. J. Virol., 81,5284, 2007 Folding, trafficking, maintenance, and degradation of proteins are all processes that depend on the assistance of molecular chaperones. Chaperones are proteins whose function is to assist other proteins in achieving proper folding. Many are heat shock proteins, that is, proteins expressed in response to elevated temperatures or other cellular stresses. Among these, GroEL is a double-heptameric 800 kDa toroid, made of identical subunits that contains two central cavities, one in each ring that can accommodate proteins up to 60 kDa. GroES is a single-ring heptamer that binds to GroEL in the presence of ATP or ADP. In this way, the complex GroES-GroEL forms a hydrophobic cavity where the substrate is folded and is subsequently returned to the medium. Interactions between the two rings in GroEL result in the allosteric regulation of ATP hydrolysis, binding, and release of folding substrates and the cochaperonin GroES. In order to gain information about the signalling pathway associated to cooperativity in this protein and to better understand the role of the interface in the allosteric communication, two different mutants that lack negative cooperativity were studied: GroELE434K and GroELE461K. Crystallographically solved structures of these mutants explain the role of the interface between the rings in the allosteric communication and help to describe the conformational changes that are the cause of the different behaviour of the mutants. On the other hand, regions that stay unaltered during the functional cycle were found. The studies conclude that: i)together with en-bloc domain movements, allosterism is held in GroEL by the combination of rigid and deforming regions within subunits and ii) salt bridge pathways control allosteric communication in GroEL.
Keywords: GroEL, chaperonin, allosterism P04.14.316 The carboxysome is a bacterial microcompartment, roughly 1000Å in diameter, that sequesters enzymes involved in carbon fixation. The shell is built from several thousand protein subunits and resembles a viral capsid. We have previously solved the crystal structures of hexameric carboxysome shell subunits, which suggest their roles in forming flat facets of the polyhedral shell (Kerfeld, et al., Science 2005) . There are three structures of homologous hexameric shell proteins solved from one class of carboxysome (beta-type) and one structure solved from another class of carboxysome (alphat y p e ) ( Ts a i , e t a l . , PloS Biol 2007). The c o m p a r i s o n o f t h e s e h e x a m e r i c p r o t e i n s s h o w s i n t e r e s t i n g characteristics in sheet p a c k i n g a n d r e si d u e interactions between a d j a c e n t h e x a m e r s . Furthermore, the recently determined structures of CcmL and CsoS4A subunits from the two classes of carboxysomes possess predominantly β-sheet structures and assemble as pentamers whose size and shape are compatible in forming icosahedral vertices of the protein shell. Combining these pentamers with the hexamers gives two plausible, preliminary atomic models for the carboxysome shell (Tanaka, et al., Science 2008 -3-138, Osaka, 558-8585, Japan., E-mail dns19403@cc. okayama-u.ac.jp Photosystem II (PSII) performs light-induced electron transfer and water-splitting reactions, leading to the formation of molecular oxygen which is essential for the survival of most of the life on the earth. The components of oxygen-evolving PSII from cyanobacteria include 17 membrane-spanning subunits, 3 hydrophilic, peripheral subunits, and over 70 cofactors such as chlorophylls, carotenoids, Mn, Ca, Fe, and plastoquinones, which give rise to a total molecular mass of 350 kDa for a monomer. The structure of PSII has been reported at 3.8-3.0 Å resolution by X-ray crystallographic analysis. The catalytic center for water splitting of PSII, namely, the oxygenevolving complex, is located in the membrane surface and composed of 4 Mn atoms and 1 Ca atom coordinated by the protein matrix of PSII. Cl -is one of the essential cofactors for oxygen evolution of PSII, and is closely associated with the Mn4Ca-cluster. Its detailed location and function, however, have not been identified. In order to elucidate the coordination structure and function of Cl -in PSII, we substituted Cl -with Br -or I -in a PSII dimer from Thermosynechococcus vulcanus, and analyzed the crystal structure of Br -or I --substituted PSII. Our results showed that two Cl -are bound to each PSII in positions surrounding each side of the Mn4Ca-cluster at equal distances to the Mn atoms (7.0 Å) as well as to the Ca (10.0 Å). Among these two Cl -, one is located in the entrance of a proton exit pathway, and another one is located close to the backbone of CP43-Glu354, the side chain of which is coordinated to the Mn4Ca-cluster. These results well explain the various Cl --effects on PSII oxygen evolution observed, and provides a basis for fully understanding the mechanism of oxygen evolution. 
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